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Fig.1 Schematic diagram of the discharge models for the PEO

process for an Al sample[zs]
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Table 1 Particles applied in MAO™"7"

Substrate Particles size
TiO; ~10 nm™"; A1,0; ~300 nm™®;
Al Fe several um *); Diamond powder ~1.5 um™;

[51] 52].

Graphite ~1 pm' ~0.7 pm!
CNTs diameter of 9.5 nm and a length of ~1.5 pm

SiC ~40 nmP®*, ~50 nm 5!, ~30 nm %,
WC ~80 nm®%; TIN ~20 nm®P7;
SisNg ~50 nm"®; ALO; ~20 nm®P”;
Graphite <100 nm™”*"); PTFE 180~240 nm™?

Mg

Zr0; 0.2~10 pm'®; Ce0; ~50 nm™®;
SiC 7.5~40 nm'*; A1,05 7.5~25 nm!®,
Ti ~22 nm!***7; Ti0, 7.5~25 nm!®’; Mo$S, 500 nm**,
0.5~1.0 pum'”’; PTFE 150~500 nm""");
hBN 1~2 pm!"
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T a-ALO;, MM ik 20 S R & 0 T %, BEER
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T P A VR VA I L A R 1 A K
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X PRI AT HE S B 2D, M 7 A i i R .
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Fig.2 Snapshots of the interface between the surfaces of friction

pairs at the end of MD simulations: (a) 0 ps, (b) 30 ps,

(c) 90 ps[sz]
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i} M BERE 2 $E . (22 TIN WA H 4 o/L I, H
TRORREE, PR BORZ M MErE T &, RS AR
gL am B RILBRME RE T B, 5 S B P AR R ARDT

£ AZ31 Bea S A R P I SisNg 9K
Fi, SisNg 2 H1 MgO WA MgySiOy, R JZ
Bt o N g M AR B O, W B TR AR . (HBEAE SisNy
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NG SWMETH & EEEARERAR TIwA
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K3 TiO, # TiOo/MoS, £ & AR A ¥ 2 3R oML T 31t
Fig.3 Surface morphologies of TiO, coating (a) and TiO»/MoS; (b)

composite coating [69]
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Fig.4 Cross-sectional microstructures of the MAO coatings treated for different time after electroless Ni-P-ZrO, composite plating:

(a) 15 min, (b) 30 min, (c) 60 min, and (d) 90 min °¢!
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Research Progress on Tribological Properties of Micro Arc Oxidation Coatings on
Aluminum, Magnesium and Titanium Based Materials

Zhou Kai, Xie Faqin, Wu Xiangqing, Wang Shaoqing
(Northwest Polytechnical University, Xi’an 710072, China)

Abstract: As the most representative valve metal, aluminum, magnesium and titanium based materials have many characteristics such as
high specific strength, good processing performance and excellent biocompatibility. They are widely used in aerospace, automotive,
electronic communication, medical and other major industries. However, the tribological behavior of aluminum, magnesium and titanium
based materials is generally poor. This paper reviews the theoretical basis and application research status of micro-arc oxidation
technology to improve the tribological behavior of aluminum, magnesium and titanium based materials. The effects of electrolyte systems,
electrical parameters and micro-arc oxidation time on the morphology, composition, microstructure and tribological behavior of micro-arc
oxidation coatings are summarized. The direct composite technology and secondary composite technology of micro-arc oxidation are
introduced. Finally, the future application and development are prospected.
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